Aim-To describe the trends in birthweight and their association with socioeconomic status in a 10 year birth cohort in SheYeld. Methods-Data for all live singleton births were extracted from the SheYeld Child Development Study (SCDS) database for 1985-94. Enumeration districts (EDs), derived from postcodes, were ranked into deciles by Townsend Deprivation Index (TDI), based on the 1991 census. Birthweight by 500 g group and mean birthweights for the city and by ED decile were calculated by year. 2 analyses for linear trend were calculated. The proportion of variance in birthweight explained by ED decile and raw TDI score was estimated by year. Absolute risk diVerence of birthweight <3500 g for the most compared with the least deprived deciles and proportion of births <3500 g statistically "attributable" to social inequality were calculated. Results-The mean birthweight for all births increased by 34 g between 1985 and 1994. This diVerence is largely accounted for by a positive trend in births >3500 g and a negative trend in births of 3000-3499 g. Similar trends were noted across all ED deciles. Around 10% of the variance in birthweight was explained by area deprivation level. Absolute risk difference for births <3500 g was 12.5% for the 10 years (range 8.3-18.4). The proportion of births <3500 g statistically "attributable" to social inequality for the 10 year period was 9.6% (range 4.3-15.5). Conclusions-Despite an overall increase in mean birthweight, large social diVerences persisted during the study period. An average of 350 births a year were not in the group (>3500 g) bestowing most health advantage throughout the life course, as a result of social inequality. (Arch Dis Child Fetal Neonatal Ed 1999;81:F138-F140) 
Birthweight is the main determinant of perinatal outcome and seems to exert an eVect throughout the life course. 1 A trend towards heavier babies has been noted, 2 associated with a shift towards heavier infants at the upper end of the birthweight distribution. 3 Although the social gradient in birthweight has been well documented, 4 trends in this gradient have not been reported. We report 10 year trends in birthweight and its social gradient in SheYeld.
Methods
Birthweight and postcode of the mother's address at birth were extracted from the Sheffield Child Development Study (SCDS) for all singleton births for the 10 years 1985-94. Birthweight data were reported by midwives on an SCDS proforma for each child at, or soon after, birth. Postcodes were converted to enumeration districts (EDs) using MIDAS software 5 and ranked into deciles by Townsend Deprivation Index 6 (TDI), based on the 1991 census. Mean birthweight and birthweight distribution across 500 g groups for the whole city and for each ED decile by year were computed.
2 analysis for linear trend over the study period by each 500 g group was calculated for the whole city and for each ED decile. Correlations between birthweight and ED deciles and raw TDI score as a continuous variable were calculated for each year, to give an estimate of the proportion of variance in birthweight explained by ED decile and raw TDI score.
The absolute risk diVerence of birthweight <3500 g for the most vs the least deprived deciles by year was calculated. The proportion of births <3500 g statistically "attributable" to social inequality by year and by 5 year period (1985-89; 1990-94) was calculated by subtracting the number of births <3500 g obtained when the observed rate in ED decile 1 was applied to the whole population from the observed number of births <3500 g, and expressing the resulting reduction as a percentage.
Results
There were 58552 live singleton births in Sheffield between 1985 and 1994. Birthweight data were missing for five births and postcode data were unavailable for a further 257 births. The live births (n= 58547) were included in the analysis of birthweight trends for the whole city and 58290 live births were included in the analysis of trends by deprivation index.
Mean birthweight of singleton births in SheYeld increased by 34 g between 1985 and 1994. A significant positive linear trend was noted for births >3500 g and a negative linear trend for births between 3000-3499 g (table  1 ). Births <1500 g showed a positive linear trend over time which just reached conventional levels of significance, but births <2500 g did not show an overall increase (table 1) .
Ten year trends in birthweight distribution for each ED decile were similar to those for the whole city. There was no evidence of diVerential trends in privileged and deprived deciles. Birthweight was negatively correlated with increasing levels of material deprivation in all 10 years studied. Over the 10 years studied, 8.6-13.3% of the variance in mean birthweight is explained by ED decile of residence and 8.8-13.1% by raw TDI score of ED decile of residence.
The absolute risk diVerence of birthweight <3500 g between the most and the least deprived ED deciles was 12.5% for the 10 years, with a range of 8.3 (in 1992) and 18.4 (in 1990) (fig 1) . No consistent change over time was noted in risk diVerence. The proportion of births <3500 g statistically "attributable" to social inequality was 9.6% for the whole 10 year period, with a range of 4.6% (in 1991) and 15.5% (in 1990) (table 2).
Discussion
Mean birthweight in SheYeld between 1985 and 1994 showed an increase consistent with previously reported national trends, 3 with a positive linear trend in births >3500 g and a negative linear trend in births between 3000-3499 g.
A social gradient in low birthweight has been shown using occupational 4 and area based SES measures. 7 The social gradient in mean birthweight and the proportion of babies in heavier birthweight groups has been less well documented. The negative social gradients (from least to most deprived) in mean birthweight in SheYeld are similar to those reported from Gothenburg, Sweden, 8 although the population mean for SheYeld is about 200 g lower. The finding that the deprivation level of area of residence accounts for 10% of the variance in birthweight confirms the importance of socioeconomic factors in birthweight determination.
Perinatal and infant mortality is lowest in births >3500 g, 9 and standardised mortality ratios for adult cardiovascular disease have been estimated as 119 for birthweights of <2500 g and 74 for birthweights >3900 g. 10 In this study the absolute risk diVerence (most vs least deprived) for a birthweight of <3500 g was 12.5% for the 10 years studied; 9.6% of births at <3500 g are significantly "attributable" to social inequality. These infants are prevented by their social circumstances from being in the birthweight group associated with the most advantageous survival chances.
This study did not show diVerential trends over the 10 years studied in mean birthweight in privileged and deprived deciles. An increase in social diVerence in mean birthweight has been reported over a two year period (1989-91) in the Czech Republic, associated with a fall in mean birthweight for all singleton births of 31 g. 11 Comparison with Sweden during the same period showed no decline in mean birthweight in Sweden and no increase in diVerential between privilege and deprivation in Sweden. The increase in inequalities in the UK since 1979, which has been associated with a widening of the mortality gap, particularly aVecting young adults, 12 might have been expected to be reflected in an increase in the social diVerential in birthweight in Sheffield-a city severely aVected by industrial decline in the early 1980s. The eVect noted over two years in the Czech Republic may reflect a more rapid decline in living standards aVecting a larger proportion of the population. Trends and social patterning of birthweight in SheYeld F139
group.bmj.com on June 19, 2017 -Published by http://fn.bmj.com/ Downloaded from The mechanism by which socioeconomic status exerts an eVect on birthweight remains unclear but must operate through a range of intervening variables. A recent study using path analysis shows that stress in pregnancy has no direct eVect on birthweight, but exerts its effect through smoking and alcohol consumption. 13 Stress may be one of the mechanisms by which socioeconomic status exerts its eVect.
DiVerences observed in birthweight in this study have profound implications for perinatal, infant, and adult health. They reinforce the importance of social inequalities in health determination throughout the life course and add strength to the contention that "further improvements in birth weight depend, in particular, on the weights of babies from lower social class backgrounds increasing to resemble those in higher classes."
